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STATE OF ILLINOIS 
DEPARTMENT OF NUCLEAR SAFETY 

1035 OUTER PARK DRIVE 
SPRINGFIELD, ILLINOIS 62704 

· ·217-785-9900 Thomas W. Ortcigt.'r 
217-782-6133 (TDD) Director 

EPA Region I Records Ctr. 

@···'-·"• 

Ms. Verneta Simon 
On-Scene Coordinator 
U.S. EPA Region 5 
77 West Jackson Boulevard 
Chicago, IL 60604-3590 

Dear Ms. Simon: 

221337 
June 4, 1996 

This is in response to your letter of June 2, 1996 relative to the identification of 
.ARARs for the Lindsay Ught II Site in Chicago. In August 1995, Kerr-McGee 
provided this Department additional information concerning the former use of the 316 
East Illinois Street facility. Based on that information, our licensing staff determined 
that the radioactive material is byproduct material as defined in Section 11(e)2 of the 
Atomic Energy Act. 

Given that the contaminant of concern is byproduct material, just like the West 
Chicago Residential Areas Superfund Site, we suggest that the list of ARARs used for 
that site would be appropriate for Undsay Light II as well That list of ARARs 
appears in the Final Criteria for Superfund Removal Actions at the Residential Areas 
Site. This is a November 19, 1993 memo from Regional Administrator Adamlrus. A 
copy is attached for your reference. 

Thank you for consulting with us in your development of ARARs. 

RA:mm 
enc. 

Sincerely, 

~f~ 
Richard Allen, Manager 
Office of Environmental Safety 

US0832405 
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ES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

WEST JACKSON BOULEVARD 
CHICAGO, IL 60604-3590 Received 

fl Oellt of 
Nuclear S.!ety 

DrreclQts OttQ 

REPl V TO !1-E UTE'• ~ .01 ~~· 

···.:: 
-----~-_:/ 

DATE: November 19, 1993 

RE: u.s. EPA's Final Criteria for Superfund Removal Actions 
at the Kerr-McGee Residential Areas Site, West Chicago, 
Illinois 

FROM: 

TO: 

Valdas v. Adamkus 
Regional Admin(strator 

Addressees 

Please find attached a copy of the Final Criteria for Superfund 
Removal Actions at the Kerr-McGee Residential Areas Site. u.s. EPA 
will be conducting a public meeting on December 9, 1993, to present 
the final criteria to the general public. My staff will provide 
you with details on the public meeting in a separate mailing. If 
you have any questions concerning the criteria, please feel free to 
contact me or Rebecca Frey, Remedial Project Manager, at (312) 886-
4760. 

Addressees 

Scott Palmer 
Sen. Doris Karpiel 
Rep. Tom Johnson 
Dave Engel 
Don Foster 
Joe Karaganis 
Steven Lakics 
Francis Lyons 
Tom Ortciger 
Dave Ed 
Bill Seith 
Ray Hansen 

Valdas v.. Adamkus 
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AC'l'IOH CJllTEJllA 
FOR SUPERFUND REMOVAL ACTIONS 

AT TBB KBRR•McGEB RESIDENTIAL A1EAS SITE 
WBST CHICAGO, ILLINOIS 

Prepared by 
U.S. BPA Region 5 

November 19 9 3 

US0832407 
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It is the intent of the u.s. EPA to address the _contamination prc:blE!'I'B at t."'.e 
Residential Areas by rsroval actiCilS wherever practicable. Raroval ac:ions 
generally provide rrore -~te protection~ .ct.? lcn:J·tetm rateiial 
actions, and are calSistent With the l'I"CCIatent ifi.t1fi1e SU:perfurxi p~ co 
accelerate site cleanups. 

U.S. EPA's actialS umer SUpertuni will be limited to tl1cEle p~rties '*.ere 
the cootaminaticn is attril:llted to process wastes (thorium mill tailirras> f!On 
the factoty site. ~ natuzally oc~ radioactive naterials net 
associated with process w:~Stes cause u.s. EPA's acdoo criteria to be 
e.xc:eede:i, any corrective actioos will have to take place t:hra.lgh a sepa_""ate 
rrechanisn, becauSe SUperfund generally does not give U.S. EPA the autrority to 
rate±iate threats fmn naturally occurring sut:etances. 

'Ih1.s doo.Jtent oc::ntains the criteria that u.s. EPA will use to designate 
pxtprties tor ret'OIIal actiaJS and to verity that clem.Jp to levels protective 
ot luran health aD:l the envixaruent has been achieved. 'I11e u.s. EPA does noc 
have standardized criteria far xarcval acticnt of this type. Calsequently, 
site-specific criteria have been developed by the U.S. EPA in c::a1SUl.tatioo 
with the ms for use at the Residential Areas. 'Ibe criteria specified in 
this &:x:urent will be used duriD3 three separate phases of the cleanup action: 
the~ phase, the cbanctarizatiCD pbue, and the writicaticm pbase. 
Fadl of these P'laSeS m:l the criteria for each are described in detail later 
in this ~t. 'Ihis doc::utm1t also c::a:1tains release criteria for releasi.n:J 
equiprent fran woxtt sites for t.meStrictEd use. 

Applicable or Ra18'1811t aDS Jpprcpri.ate R.tquinalmt. 

tllder SUperfund, lcn;·tenn J.'1ll8iial actialS rrust attain Federal arxt ame 
strin';:Jent State •applicable or relevant and ~te requ.i.rem!nta• (ARARs) 
daring and at the carpleticn of the rB'IBiial actial. R8nJval actialS (such as 
the type planned ae the Rasidential Areas) JtUSt attain ARARs to the extent 
practicable. 'lber:efore, u.s. EPA relied upa1 FedeBl and State ARARs to the 

. extent practic:able to establish the criteria in this di:Xurent. 

•Applicable requirarents• are cleanup st:.amaros or other envirtmental 
protectial re:pi%arents that specifically awlY to t:r.e c..:t&tances or 
activities at the site. In other ~, an applicable ~ is ale that 
a private party 1IQ.1ld haw to c:azply with by law if the saae acticn was being 
taken aput fran Superfurd authority. 

If a requiraMnt ia net applicable, it still n:.y be .televant and appzq>riate. 
•Relevant and apprcprlate ~·· are those cleanup staoiu:ds that 
address prcblara ar situaticnl Slfficiently similar to tb::8e at the 9.1perfurx1 
site that their use i8 wall suited to the partic:ular site. A televant and 
~te requirall!nt lll.18t be both relevant to the c:axliticiJB at the site am ~date tor· u. at. the site, given the c:iro.mltances. 

If a Fedeml or State requirarent is J:lei.ther applicable ncr relevant aJd 
awrq>riate (and tll.s8 not an ARAR), it stUl uay be useful to u.s. EPA when 
deteDninilrJ the aec uaa.ty level of clearJJP for p:ctectial of b.mm health am 
the eavim'm!nt. &Jd1 •to-be-ccmaidared• mterlal. ('J!Ca) am 1ncl\de 
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IjJ;le 10. ?art 20 of the ~e of f§deral Regulations (10 CFR 201 • 
mtitle<i "St&rl.:!rds for E>mtection }!gai.mt RQd,jaticn" • 'Il".ese 
regulat~ons ~tain .~~clear R.egulat?t¥;:.~cmnissioo's starr.a..""'is fer 
protect1an agalllSt radiat1on, ani contaJ.n 1ifl' "~" at\')roach. They are 
not awlicable or relevant and afl)ropriate to t!-.e Residential Areas, rue: 
u.s. EPA ccr.siders portions to be 'IBCs. 

u.s. L'o~lMr Regul.atoey camu.ssion•s Regula.toey Glide 8.37 - 1!-.is 
regulatory guide can:ains, aamg other things, a disc:ussioo of t.~ l'lRC' s 
"ALAAA" cq:proach. 'Ihe regulatozy guide is not a prarulga.ted regulac:i=n, 
an:1 thus cannot be an ARAR, b.lt u.s. EPA calSiders a portion of the 
guide to be a n:c. 
y.s. Miclear Regu.li¢o;y Ccmnission•s RegulatQ;y Glide 1.86 - This 
regul.atocy guide ccnta:ins. a11"ar3 other thinJs. deca1tam:inatioo guides 
for tl-.e release of equiprent for unrestricted use. 'I11e regulatory guide 
is not a prarulgated regulatiat, arxi thus ca.nmt be an ARAR, l:ut U.S. 
EPA coosiders a porticn of the guide to be a 'IBC. 

'l'be Actic:a Criteria 

1M reminder of this doam!nt descril'Jes the different {ilases of the clearup 
acticn, the specific Fecleial. and State requirarents that U.S. EPA ccr.siders to 
be ARARs or 'IBCs, arxi the resultin3 acdoo criteria for each phase of the 
clearrup acticn. 

DISCX)yiRX M QIWCI'PIWICH fPSBS 

'Ibe first phase of tl1e clean.:p actioo is the diaxM~q phase. t\J.rinil this 
phase, properties in am arcuai the City of West Chicago will be surveyed and 
sarrpled to d1scauar and designate these that NqUire cleanup. If a ptq:)erty 

. clearly exceeds the disc:cve%y criteria, am if it is clear that the exceedanc:e 
is clJe to thori1.1ft mill tailings fran the factoty site, the property will be 
designated for nacval actial. It it is net clear \lobether a property exceeds 
t.'W disc:ovety criteria (i ,e •. ror.derline :results), or if it ia mt clear 
~!ether exceedance of tbe criteria is dle to thoriun mill tailings, then 
further investigaticn wUl be r.weded before a dec:isicn can be nade to 
designace that ~ tor respcrlS8 actim. SUch ptqmties will mJIJe into 
the ~ticll pase. 
Because the objective at both d.i.sc:ollary am chuac:terizaticll is the sana 
(i.e., to fiD:l cxmtaminated prcpxties), the actial criteria <l1rirJJ these t\110 
phases ue identical. fJ:tprtiea deened nee to exoaed the acticn criteria 
dl..lriDJ either di.sccM!ty or chazacteriaticn will be excluded fmn further 
caJSideraticn. · 

DJe to tha nature ot tba rwHololical caltaminatiat at the Residential Areas, 
suz:vey efforts dlring the d1.sooueiy pue will CXI'J8ist of lii!IISUriD3 am/or 
sanpling tha fol.lowi!lg fazr pmm!ters: Qttdoor aoil cc:n::ectratia1, cutdcor 

US08324ll 
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~ elCpC6Ure tate, irdoor ga::r.a ~ tate ani i.-uxx radcn/t.'x:rt:n air 
t.:::"..o.!!r.!::ilCi~. 

~.e pr:...-a.."'Y crite."'ioo &.at will be ~ co designate a prcpetty for :espc:r.se 
ac:i:r. .:.S o:tdoor soU cmcentratiat. 'r."'.e other three parcmecea (aJt:!oor 
ga.-:r:a ~ rate, imccr gar.na .uposure rate and i."Xbx' rada1/thora: air 
~.a!!'.t:atiO'l) will be \.:sed as i:mcators or •f:.ndi."'J3 tools• to help locate 
c:x:r.::aa-.ir.ated U8il5; elevated readi.."¥35 fer ant of these three pL"CCIl'ete!'S alcr.e 
ger.e..-.ally vill ~ trigger a cl~ act:iat unless COibi.wm with soil sar.plin3 
dsta t.!1ilt ~ the soil c:ax:er.trcacia1 critericn ard CXIlfizms the presence 
c! :horiua mill tailings. 

'r.':e u.s. Ea bas taken a cmsexvative awrcach with t..~ di.sc:ouexy am 
c:!".aJ:aCterlzatim criteria in order to minimize t.he c:hiiDces of mt d.iso:M!ri.D:J 
piqleRies "-e Cil2ltllllinati accually is pt'eSI!Ut.. As a 11!SJ1t, the 
di..czoovety criteria aay be a:n sttingatt. than the verification criteria Ce.g., 
tor OJtdoar' sail an &JUaticnt, the results will not be CM!Zaged ouar 100 
sq.:are aetezs ctJ.rinrJ di.,-..,y and cbaracteriatim, bit. awmging Oller 100 rrr 
aay be caxb::ud cming tbt .rific:atial p.&e) • 

For iiD::xx mdlz/thamD, the necessity for mcped.i tioJs suzveil.l.ana! aigUeS for .._ ..1 
~ en a abetter tilnl fnaa than the aamal ~ C« ecJrl.,.Uent) .., 
associated with tile tiiOldiDJ of tbe a!l.evant am apqlrial:e ~. In 
Ol'dar to DOC urdlly dalay "ISS!! ea. discc:Mtty and c:!1uacterizaricm 
~ perltdl aay be em tba Older at 2 days to l IIUds. Since wather, 
&!180111 and~ l.aga all infl•.,. todcor ~thecal levels, tbese sbotter 
""881'1¥~ aay IXIC fully dalacterize the amaaJ. awzage .U siD11d be 
adeqace 1:0 ._,. • •fillliDJ tools. • Also, nany hales my have elevated 
levels of "'IJAl ty ~ ardca ~ am nee a"?Ciatedl vith the ~tteser=:e 
of thari\a lli1l ... i llnJII aa die ptqaey. Far em. :taJS • •· an elevatec! 
na1in!J of imcxr ~tbaral vlll DDt trigger a clfllrq» actim unless 
CDibinaS vith 801.1 NDp1 fDJ data that ext'8ris the soil cancerJtratial critericn 
and canfia. tbe p• •• ot tbari1a lllill tailiDJII. 

OHo • :' be1Gif an the cnt.ria thK vUl. be l88l 4lrliJs tbl discauexy acd 
c!lalac%eriatfcm rma• of tile J1MID- act.icm: 

• ...,.,. wJ o =m'1· 
Sail cae"'ml fiE IILll tai11DJII ot the type pUII!IIt R the Residelltial 
-.. -. feud ill 40 aa m. "'lllalth am ~ Protecticn 
St* "•d& fiX' UIWdaa lid 'DaiuD Mill 'nlil.ingB, • aal c Sectim m.150Cb) of t~~e D11mt•ldedni8tmt.iw om. Jlbla of tba atandaals 
_. aglfcaNe ta tM P•f,...ilt AnM., biC por;dals are releYant and 
~- .... tiJe State ...,.,.I'd is eea:e lltZillga£ tlaD tbe 
IIIJderal •*'""' GJr ~ ~ the 0"" MC ratiaa u.lt is for dty 
8ail) ...... ngnJ•icm - c.maidalal- tba ... 

'Die State -.Jtlat1aa at SrttCII 332.1SO(b) of tJie DUmls 
Jllplntczaiw Qdl .,.ctfl• tiiK the li• .~ site 11a11 ba 
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decontaminated to the following limits prior to te.-"11\i.r.ation of t.~-,.e 
license: 

11-~1111 . · .~:. 

"CcJ'leent:ratioos of radiaJJclides in seil abcve backgro.m:i 
cancentrati<ns for total radi1.111, a"V"eBged ever areas 100 sq\2!"e 
rreters, shall not exceed: 

A) 5 picoc:uries per' gram of dry soU, ave..Y"aged ever t.he first 15 
centil'letenr .below the surface; and 

B) 15 picoc:uries per gram of dry soil, ave..--aged over layers of 15 
centinetem thickness rrcre than lS centilleters bel.<7~~ the surface. " 

The State requirarent& in Secticn 332.150 (b) of t.."le nli.nois 
.Actni.nistrati ve Cede were based a1 the !edercll stamards in 40 CFR 
192 .12 Ca) • When the !Erle.tal st:arxlazds in 40 aR 192 ..ere c::!ewloped over 
a decade ago, the 5 pic:ocuries per gram (p:i/g) standani 1o8S a health 
based staJXSani, bJt the l5 fCJ./g stan:W:d for sul::aJrface soil 'ISS 
technOlogy based, reflecting instnJrent limitatialS in locatfD:1 
subsurface deposits. '1be 15 p:i/g limit is not a health·tased starm:td, 
and shculd not be ~lied to situatialS in which a health-Cased stardani 
is apprcpriate, or to situatiCilS that differ sul:lscantively tran these 
for wch it was derived. 

Tile 15 r£i/g l.imit _, develcped as a pz:actical nEaS1.l1"SJa]t tool for use 
in locatiDJ disaete cache8 of high activity tailings (typically 300-
1000 fCi/g) that were deposited in subsurface lccatioos at mill sites or 
at r..eazDy prcpertiee. 'Dle subsurface soil stamard in 40 aR 192 li8S 
originally pr:opcaed as 5 p:i/g. 'Ibe final st.amard \tBS changed, not 
because the health tasis .s relaxa:i, bJ.t rather in otder to reduce the 
cost to OOE of loc:atiDJ b.ni.ed tailings - under t.'le a.ssurptial that this 
\1Q1J.d. result in essentially the sane degme of cleamJP at the OOE sites 
as originally~ umer the s p:i/g c:riterial. '1be use ot a lS 
r£1/g sumuxface critericn allowed the res to use field ll&aSU%'EiteltS 
rather than laboratoxy analysis. to datexrn:ine when 1:uried tailin;s had 
been detected. It is all.y ~~or use as a cost·etfective trx>l 
to locate mdicacti~ Ml8te in sit'UatiaJS 14.18re c:attaa1Un&ted subsurface 
naterlals an of high activity and are net ~ed to ba significantly 
aclnixB1 with clean aoil. '!be 15 r;t:::i/9 subSUrfaCe critericll M~B not 
devel.qa! for aituatials M1B'8 significant quantities of m:lderate or low 
activity aaterialJt uw .izl\lol~, such as at the Residential Areas site. 
'lbere!cn, the 15 rt:J./g alta.u:face aiteria:l is noe apq>date for use 
at the Ae8idlatial Areas site, am tlUI Ul net an .ARM. 'lbe s pCi/g 
standaxd, m the other him!, .s develcped as a healt.h·tased ~tandal:d 
and is apprcprlate far use at the Residential Areas site. 

Althcur:ih t:be 80i1. caooentratial atandiu.'d in the ngulatial is written in 
tema of an ~ over an area of 100 square zneten~, anal avezaginJ 
will net be arductad emma discxM!%y and chiu:act.erizat. nus 
~ ia CXJIIeTVIltiW ami ahcW.d minimize the c::mzx. of not 
i.dentifying cmrmninaticm ctJri1ri the~ am daDcterizaticn 
SUZvayB. • 

US0832413 
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Because the backgra.md gamra staroa.rd will be used exte..'1Sively as a 
"fi.rx:li..r)} tool" azx1 not as a strict critericn, ~ rates r.ay be 
rreasured at ~ heights fran the gro.ttrl surface (typically, o t~ 1 
rrete.rl, depending att'db'teccioo sensitivitifes'~1 practicality, an::! m:.!-.er 
cooditia1S enca.mtered in the field. 

n-.erefore, 

The Disoovmy azld Oaracterlzatiaa CriteriCIQ for outdoo:r: gemma 
exposure rate will be tba statbtic::al e:xcee&anr.e of baclcground 
based upca the Illinois ~strati'" Code. Secticn 
332 .lSO (b) (2) • 

• ;ndcgr Gpaa EFt9BWE" Ratg 

'Ibe ally prarulgaced standard that specifically deals with Uxioor garma 
exposure rate is 40 O'R 192.12(b) (2), ~ch states that the objective of 
ranedial actiat shall be that 

•rn any occupied or habitable tuilding-- ... The level of garma 
radiatiCil shall not exceed the badcgioJrxi level by rrore t."'an 20 
microroentgens per hoJr • II 

Gamra ray ~ to 20 microroentgens per hour for a sul::stantial 
portim of the year ca.Ud result in an anrual dale excee:lliY:J 100 
milliran, due solely to external~ to garma rays. 
RecatllermtialS by en:Lnent bodies of radiaticn scientists, and 
regW.atiam and policies of federcll agencies such as t.ie N.Jclea.r 
Regulatcny camdssicn and the~ of Energy, are to limit doses 
to aaars of the general p.lblic to less than 100 milli.ren per year. 
incll.ldin3 both extemal ~ (fxan gamra rays> and intemal exposure 
{fran inhalatial and ingestial). In additial, NRC's regulatiaw at: 10 
CFR 20, OOB omar 5400.5 am NRC l&!gulatoty Q1ide e. 31 ccntain an 
•ALMA• (As tow Aa Reascmbly khieYable) approach, 'olihich sets fort.h an 
objective to attain dose levels as far .below the dc:se limits as 
pmcticable. M::u:eouer, EPA believes . that i.miVidJ&l soorces of 
caltaminatim should m lcepC: to a srrall trcaetia1 ot tl'1e prlmuy limit of 
100 m:Ulirem PK year, and ganemlly sets annual dose standcu:ds below a 
CQJPle of tell8 ot. milli..ren. · 

As a l'SSUlt of the abcMt CXIl&ideratials, 40 CD192.l2(b) (2) is not 
apprqrriate for use at the Residelltial. Areas site, and tl1us is not an 
ARAR. . . 

Alt:hcu3h D&lllt to iJI:PlY to outdoor 8ituatiCZ1S, the ganna ~ rate 
standam faDS ae SectiCil 332.150())) (2) of tbe nlincis Aani.nistrative 
Code is a 'l'SC tar frrb1r gama mcpcaure zate. aince the intent is to 
limit plblic: IDCpC8UZ'8 to •ice-mated z:adicactiw aaterials, and since 
pericxill of OCCI(B"CY are higher iJJdoots than a.atdrxn. 

US0832415 
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As vith OJtcbx gamwa ~ rate, mmal. ba~ ".la!ues fer in:Xlor 
gar:r.a ~ mte will fall wi.t!tin a range atd in a fairly pi'E!C:.<7...able 
statist:.Oil pattern; biJckg'ra.nf !s not a sinjle value a.-n aust be 
t:'!lilted statistically. In additiM, differenc bJildinJ mterd.ls tsuch 
as brides, caaete blocks and granite heatthsJ tr.at cx:::ntain nat;u .. '"ally 
OCC".1..--:'"-~ ndiologic:al aaterials CQ.Ild cause elevated i.-ncar ga:rr.a 
readi."J35 that am unrelated to t.'miun mill tailings. ilbr t."lese 
z:easc:a. u.s. EPA vi.ll use aaasuranents of imcor gaaua ~:ate as 
a •fi.'1d:DJ tool• to locate amtami:ated .uaas that ny be below or 
aloqp~idll the fcumtims of blil.dings. Elevated indoor gamra ~ 
alma generally vi.ll net trigger a cl.Miq) actiCI" un1 en c:arbined with 
soil arplin!J data thilt exx:eads tl1e aoU CXDOBIItDtiOD criterim ani 
ccnt:U:z8 the pres tnce of thori\JII 111111 tailiDJ&. 

-a. Dlaz:t~ aid ClaaJ:ac:tldatic::ll Cl'itllrial fcx tD1'1nQr ~ 
...... ate wU1 be tile at:at18t1ca1 •• ..,.,.._ ot ~. 
a..s 14lGl the DltM:t. .ldiS.D.Utzatlw Cl:dl, SecUaa 
332.150Cb) (2) • 

.-. with aJtdoar ~ ~ mte, a statistical D!tbad will be 
appliecl to both .....,,Uil ~ illd wbat Ul diatiruly aboue 
~-

• Dt • Je'rMt••e., Pnd• o ·-tat1me 
Stam.n ct.J inJ with iRb:r zabl dealy ptQb::e 0 •• a «mticm are 
faa~ ac 40 aR192.12(bH11. Wch .,..... thll:: 

•rn _,. ~at « Wtable bd'dfaer-- '1be objectiw of ::a!l!dial 
rttca 8lall be, aa:d .-WI!Ible etfcm: sla1l be llllde to adti.eYe, 
• «n•' ...,..... (or 8CIJiwlalt) mdca dlaly pmb:% 
ornw•.aJm (illclucliDg lailgzaDD D1X to DMI 0.02 &. In 
~c-., the Alba cs.ca, pau::t o••••nticm fiDcludiJ1g 
~ llal1 DC£ ....... O.Ol& ••• • M.. or "'ddng levels, 
.t. a a va ~ tt. cxa:almticm of DldaD decay pmb:ts.) 

1ldle racb:·222 l• t '*"Pill' Jcr.De jul'; • ndcla) u pzab:aJ fma the 
1Jiani1• Dlalf sen., Dlbl•220 {c I HiiiUilll' JaDG 18 t:baam) is the 
"~had• Dlcllf -- faaa of Dldall. 40 Cft 192.40(b) «atM that the 
~ af ~ •••W.S IA'licM'e to l8lbl also ~~PlY to tlaal. u.s. a t•-z;•• t:m adell dlclly pndact ''n•«ntim of 0.02 ML at 
40 Cia 192.12 (1) to ::c:pAd .. cadri_, (total) QHH&JFz:ation of 
dlaly pmk:ta fDa batb ~ aal tiDal. 

Ill tile ...... ar tJie tllacml.u.l tail fDJII~ ...,.,.n~ decay 
PEQtJCt aa:a« ,.,,. cnwt• ~Y ar mba. 'td.th t1aa1 dealy 
p;atc .t.~~U • Iliad: a m sot ar tta. ot. li"hh. lb...-. siDce 
em tbnrt1 • dar .a. zecHmrltdM ctwtrate&l ill tile Qn8 u.d at the 
tactxay 8lta, k t. 101 ,.,.,.to rwn tllat oaar•h•a.t ptqJatoies 
_, 111aw _.,cat .,.. ar t1aa:1 u ratuDJI' an J.oclted balow or 

US0832416 



.-

'-' 

• 

Confidential 

10 

alongside the fa..uxBticn of a builcii.D3. H~r, becal!Se of c..:.::erenr: 
r.alf lives in the thoron decay series, and deperrli.ng oo the locar:ioo o! 
the tailings, not ~Q'1 contaminated p~.r;.y . will show elevat:-::1 levels 
of thorcn. ,. :· ':'~r_. 

Due to t:he need for expedi.ticus sw:veillance, measurarent:s dur:.."l9 tr.e 
discovery arxl characterizatioo phases will occur over a shorter titre 
frarre than the annual average (or equivalent) associated with t..'".e 
wording of the relevant and ~rcpriate requirsrent. In order to oot 
urdJ.ly delay assessrents, discovezy and cha.racterizatioo measu:ane.'lt 
pericds nay be a1 the older of 2 days to 3 tt01ths. Since ...-eat:-.er, 
seasoos an:1 b:lte usage all influence indoor .radal/thorm levels, these 
shorter measuranents nay not fully characterize the anr1lal ave.-age rut 
shculd be adeivate to serve as "t:.i.nd..ing tools. " 

As with rutdoor arxi indoor gamra exp:sure .rate, there is a natu-'"ill 
variability in the range of imoor radcll/thOroo decay prt:dJct 
concentratialS. sare areas of West Olicago, as in other pans ot tr.e 
ccunt:r;y, nay ha:~ natw:ally high levels of indoor radcn that are totally 
unrelated to thorilln mill tailf.r:ras. For these reasoos, u.s. Ei>A will 
use neasurarents ot indoor radcn/thoral decay p.railct coocentratians as 
a • finiing tool• to help locate <XIltaminated areas that nay be below or 
alalgSida the fCUIXSatials of tuildin3&. Elevated imcor Iadal/trorcn 
decay prociJct readizras ala1e will oot trigger a cleawp actia1 unless 
carbined with soil sarrplir.lg' data that ax:eeds the soU cax:entratioo 
critericn and cxnfimls the presence of thoriun mill tailin3s. 

'nlerefore' 

If a prcp!rty exceeds this critaricn clle to natu%ally-occurriDJ radal. 
and then ia ao other :indicatim of thoriun mill tailil:gs Cll the 
prcpetty, the Pl~"'ty will not be rmediated as p3rt of this 9.Jpertund 
actial . 

As dieaJS_. above, NRC'a regulatials at 10 Cft. 20, tc8 Otder 5400.5 and 
NRC Regulatczy Q.dde 8.37 all cxmt;ain an AtARA IJIP'C8Ch which sets fotth 
the d:)jectiw to attain dcae levels as tar below the dale limits as 
pmetic:able. '1hese ~ are '1101 for the 1'l!ltMil actials at the 
Residential Araa. 

In adr:!itica, secticD 340.1000(b) ot the nunoia ~ive eooe is 
a 'lBC for the taiD'I8l actia1s ac the Reaidenl:ial Areu. secticll 
340.1000(b); 1llbich atPlies to •U.CI!Il8888 aa:! ~. • states, 
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•In cdtitial to cmplyiDJ wi.ch t!"A! requi~ts set !~ in t.~s 
ran, evezy nuaable eff~ s."ndd 'be :rade to :rai::ta:in :3diat:.:r. 
exposures, and z:eleases of radioactive na~er".als in eff:~:s :.-:J 
tmestri.c:ted azau. as low as is reasa-..ably ach!~:.e. ~.e :.e=t 
•as low as is nascr.ably achievable' r.ear.s as lew as is :ea.scr.;i!::y 
adti.evable takiJJJ into ac:camt t."le r..ate of o:eC-.:x:loc.;y, a.~ ~.e 
ecx:n:mics of iDp'OUan!!ntS in relaticn to 12-.efi~ to t.'-2 ~lie 
!".ealth an:1 satecy, am oc:her societal am soc:ioeo::aDffic: 
considmltioas. am in relaeicn to the utilizatiat of icr.izi.~ 
radiatiCD in tl'8 plbl.ic: :intele£. • 

'lb! ltlC regulaticns at 10 Q'R 20 CXIltain sim:Uar !azv;age . 

.As a result, 4lriDJ disc:cvKy an! chu:acterizatial. the follcwirJ:J KA~ 
cq:prcach v111 be used far the Residaltial Areils site: 

BVWq z-oeem+le effaR 8baald he ...S. to aillta.iD ndlatial 
~-, .ad tlae -=uat o! ndioKtiw -~ lD \mn&tri.ctecS 
_..., tD 1.-la t!lat an u 1at u .b nMCJI!!Ibly add.evable. 

DBMQHQIIJNI 

Qa & pcqett;y Jaa ~ caipt&' far Cl l'f!II08l. ac:tiaa, the 81KC!S!I of L. .. 
qmadm -- be ,.Uied ~ am at the caapletiaD of rl1e l1!ftM!Il actim. 
D1rin1J the wrificaticn sm-. ptcpttia. will be ~ aD1 saapled to 
ensute t1ac claq» to leuala pmteetiva of b.- biBlth aa1 tb! envi.a:ntel~ 
has been achiewd. 

As i.Jdic:atal a.J.ow. aan1 af me wrificaticn c:ri.teria Vill be a(lllied ciJ.riJr:J 
am ina'iately foJlodnJ tbe miiMil acticm. with· SINI!Iy8 arxl 5i111Ples 
allletted befcn tbe qa~ -=avat1a1 is badcfilled vith clan aat.erial. Sale 
of tbe vertticatiaa criteria will te awt iecS later. with smveys am arples 

• collec:ta1 after me eaca-ttan i8 bldcfw.t. 

'Die criteria tom ....S ct.Jdqr tbe wrificatim smse am • follaa: 

• Otrtrhzr .,, o r •taHme 

-a.~ Cdt.dal ~ W. puw-. w.Ulba mil 
••» .-badme tlat dD DDt • 1111&1 5 ~ ,_ p.a tiOtal ...... bw"·----- mdl--221). dEy ..u.. .,.. ~ 
...... (IIIIIIR -- • tD 100 ........... ta -r 15 a.att~ 
dlftb w .- s.cttaa lJ2.150CbJ oe tile mtaot. Mldldatzatiw 
OdL 

s.pt.• ~ amta ..u. OIIW•hatta. w1ll .. coUecta:l befare 
tadrfi 11 'DJ· 
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• Q.ltdoor Ga!ma E>posUre Rates 

During cleanup of a ~~tty, as durinl the discovery am 
cr.aracterizatim phaS~. wtdoor gamra ~rates will be L:Sed as a 
~ fi.rrling tool" to help detenni.ne where ad:iit:iar.al excavat:icn nay be 
r..eeded. '!be rrain critericn to detennine when excavation can cease, 
hor.ever, is the ootdoor soU coocentratioo criteric::n. 

lbolever, Sectioo 332.150(b) (2) of the Illinois Mninistzative Code 
(which requi.RS that, prior to t:ezmi.naticm of tr.e license, the licer.sed 
site be decaltaminated so that ·u'lbe level of gamra Iadiatioo neasured at 
a distance of 100 centimeters fran the surface shall not exceed 
background") is relevant to the Residential Areas, and is awrqlriate 
for awlicatioo at the catpletioo of a cleanup acticn at a ptq)ert.y. 

'lllerefore, 

'1ba Varificatica Criterica for this panmater will be out:4:1or 
gaaua epcaun zate. that do Dl)t 8tat.istically exceed background 
at a c!iataza~:e of 10~ cmt.imaters frCID the .urfac:e, based qx:n the 
IlliDc18 J<'n1nistntive Cede, Secticm. 332.150(])) (2). 

OJtdcor garma ~ Iate Sl1l'Ve)'S to verity that this criteriCJl has 
been net will be ocnilcted after tackflllinJ. A statistical nethai will 
be awlied to both establish t:ackgroJrJ:1 am what is distinctly above 
background. 

For properties that requ.il:e cleam.JP and that were fCUJi, du.rin9 
di~ and char:acterizatiCil, to have elevated levels of .i.rd:)or gamra 
EDCpOSU%8 tate dJe to thori\ID mill tailin38 ccntaminatia1 en the 
property, izd:m" ga&nn!l ~ 1ilte surveys will be used <llrinJ the 
clearup ac:tial as a •firldi.D3 tool" to help detel:mine if additiaal 
~tialis~. 

Tile Vedfic:atiall Cri.tcic:a for W. panmeter wiU be 1JJdoar gaznna 
~ zat:M t!lllt do DOt atatiatically aceed background based 
upc:11 the Ill1nou )dmin18trative Ccda, Secticm 332 .170 (e) • 

For prcpt.rtila that requil:e cleanup, mt for ll41ich no elevated imcor 
gamra zwdiDJII were famd ~ ~ ancl c:haracterizaticn, indoor 
gazma sunays wJ.ll net be caxfuc:tld ~the veriticaticn phase. 

• tqcbr .,..,.,.,,CA PMW ,.,.,rt n'h'W'trtt1"M' 
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lA liDf ~tal GC' habitable bu.U.d!ng, tbe cbjective of reedial 
actic:D an be, aDd Z"8der.able effort aball be Dade to achieve, 
• •mat .,.-age Cor: equivaleat) oalf)ined radcll and tboraJ. decay 
poCbct. ocnceatraticm (1JK:lud!ng baclq;rcurld) DOt to uceecS 0.02 
IlL. IA -. ~, the cc:abiz:ed ndcD aad thccc:D decay pracb:t 
• ,..,.,tzatlCD (iDcludmg ~ shall DOt 6JI6iel! 0.03 ML. 
Olued CD 40 en 192 .u (b) «t> • , 

Far prqmties tllat recpire cleaDJp. bJt for ~ch no elevated i."'door 
zadcn/tJmal dacay pmb:t causttmticns cb! to thori\lll mill tail~ 
-ae fanf cl1riDg c:lisc:Dwmy and c:hamcte .... izaticn, indoor mdca/r-"xl::m 
taltiDg vUl ax: be nq.dred cllr'..ng t.'Mt verificatial phase • 

In Uti.tial to ll8ef.iDJ the verificatial critada descri.bed aboue. t.~ 
foUOfi::lg AlMA 6AJLCed1 vill be used ci.lrinJ cleaB4) acti.ms: 

a..=y ~.,..,le effart a'YNld be -.Ia tiO wtnqtn DCitaticD 
., ....... ta. .... t of nd.ioKtiw •c:.n.18 m QIIWStricted 
anu, to loll• tt.t an u la~ u S. ~npbly .cbl.-,le. W 

mppgmpp 

In ditim to tbe aboue criteria f« cti~, ctaraa:erizatim aDd. 
ver'..fic:aticm. it v.U1 ba rw: ry ~ the pmject to xelese ecpi.preu: 
·rna .mt aitea ard it aay be ..-:a r ry to as ess ~ aateria.la or 
IU1'fai:B are lalitable far W~Eatric:ta:l use. laJ'it&'a•rs for such situaticrs 
are feud in tbe D]jmia Jdnl.ni .. rati~ 0*, Secticm 340. Jg••llx CCa): 
these ~ are nle at aaS ~ for use c the laaidential 
Areas. SiMilar~ al80 an feud iD tbe u.s. Maclear ReguJatoXy 
Q:lnnisaial'a llgni"'Caaf Qddl 1.86, 'Dible 1; these gu;ctel:i.Jal am ax ARARs 

• (aiDca ady pmaul...S l"'ggrlUf«DD call t. AMRa) • II& tbe U.S. DA cbs 
coaaidllr ct.. tG be '1101. 

Bath ..u of ~ an -=-a belor. SiDce tbe ~ ue set up 
with ditferiiJf ..m.t., tbl .-~ve put far a givc situaticm ~d be W 
usaJ. 
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• Illinois Ad!WUstra~ve O:lde, Sectioo 340, ~ C(a) 

O~'fiNATICN GUIDES '·· . 

a) SUrface Cbltaminatial Q.Ude 

AJ.a flnittera 

Rsrcvable 

'Ibtal 
(tilced) 

8eta·Garml. Bn:itte;s 

Ran:wabl.e 
(all beta·gamta . 
e:nittem a:epe 
HychGgal 3} 

R.em:Mible 
(ll}ldmgeD 3, 

15 P:i per 100 ar1 • 
33 dpn per 100 arr 

45 pCi per 100 ~ • 
100 dpn per 100 ~ 

450 pCi per 100 aJ -
1, 000 dpn per 100 aJ 

2,250 pC1 per 100 aJ 
5, 000 dpn per 100 aJ 

0. 25 aQem per hem at .l an 

100 pCi per 100 ar1 

500 ~ per 100 ali 

1, 000 pCi per 100 art 

s, ooo pe1 per 1oo aa 
0.25 dan per la.lr at 1 an 
fran surface 

ave :rage 
over a.P.f 
one S'urface 

average 
over any 
ale surface 

average 
over any 
ooe surface 
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Criteria Not C'}x)sen for DiSCCJYe%Y, CharacterizatiCil or Verificaticn 

Cisc...:ssed t:el011 are otller Pti:arreters and t.heir a:ss6'ciated regulatior.s a.'1Cl 
staroa..--rls &.at were reviewed by u.s. EPA to detez:mine whether t.r.ey ~re AAA~ 
and sha.lld be usei as disccve-"'Y, c:haxacterizatian arrl/or verification 
criteria. None of these st:azmrds is awlicable to tl".e raroval action ar.d, as 
explai!'..ed belOW'' ncne is relevant and awropriate ~ 

• OUtdoor hth! Ccllc;J!nt;atiogs 

CUtdoor .racbl (rad:n-222) am thorm Cradal·220) are regulated in 
Section 332.170(b) of the Illinois Administrative Cbde: 

"turi.D3 the cp!mtin::J life an:1 facility deccmnissiarl.ng, the 
carbined oalOelltxati<n ot Iadcn am tmral at the baJndary of the 
licensed site, measuRd at a height of ooe rreter f~ tl'-.e surface, 
averaged annually, shall we exceed three picocuries per liter 
alXJue the ba.c::kgro.JJxi coocentratiCil at the licensed site. " 

e.ven· thcugh on ita tema tbe regulatial awlies ally to a licensed 
facility 1 the intent Of the regul.atiez1 is tO CCiltrol radal am thoron in 
off·site areas, since the po.int ot CXJtpliance is at t.he baJndary of the 
licensed site. 'Iberefore, the u.s. EPA calSiders the regulation to be 
relevant to the Residential Areas. 

However, there are practical reasci1S wby rreasurarents !or .tadal and 
t.hora1 wtdcors Will nee aid in the identitica.ti<n of contaminated 
~ies not othexwise identified by wtdoor gamna exposure rate 
surveys am outdoor soil ccn:entratiCil sanples. lhese reasa'1S are as 
tollCM: (1) Reliable tadcn ani t.OOtcn nsasuratents am not imrediate, 
bJt can take days or weeks to zreasure good avenges. Gamta sw:veys, at 
the other ham, can pxoride instantanec:us neasurarents; (2) tllless the 
enissi<DI &1.'8 extrantly large, taD::n arxl thora1 Elnitted fran the ~ 
suaace will npidly mix in the cpen air, rralc.ine than irx:l:istinguishable 
fran natuzally occ:urriDl laden and tharal. Luge Iacbl am thorat 
emissicm ~ 1:. assodatec! with larga c::altaminant deposits easily 
identifiable by gamra 111.1rtt11y instnr.enta; (3) Because .radal and thoron 
are gases that am te txansported by tl1e wilxi, it wtW.d be nuch harder 
to p~ the aniiSicn site. 

'lberefow, far the reeaczw stated a!::la\18, cutdcor z:adr:::n ccn::entraticns 
(radal an:! tbza1) , thaJgh relevant, are not awn:priate to these 
circ\lnlt:.ancea aJXI will DCt be aJa ot tha criteria tor this response 
actim. 

• .,.,., We• Peter 0;w, "'' 1 

'lhe emi.a8ica of Ddal (xadca·222) aDS tlaal (Ddca-220) !mn soils is 
regulated in Sectial 332.170(c) or the mimia MldJU.strative COde, 
W.ch states: 
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-Ibe disposal ara s.'"'.all be des!smd so t."".at after ~a.":'Bt:..~ a."'.d 
stabUba~ic:a. t.~ anr.ual tocal radcn r--.lease tate throuah :..:,e 
ccver fran the ~c rrater:al s."':a.l! nee excea1 c-.o pic=c..::ies 
per square :zeter per sec:an. • 

'lhis regul.acial cmly agll.ies to the dispcsal ana ac a licesed 
facility. bJt tbe iDteiE of the regu.l.atim is to CDlU'Ol the tota;. radon 
anissim to the eaviltnre1t. and to prccecc the secem1 pcp.U.acion. 

lfciwiMir, Sec:tiall32.240(a) of the nlinois ldni.nistzati,.-e Code s::ates: 

'1blitoriD.J feE" total ndcll after installatim of an ~ropriately 
designa! CXJUW is nee dCJlired. Total tada1 anissias fron COller 
aaterial shall be estimated as puc of davelqWlg a c:lCQL..""e plan. • 

Since 1~ 81PREB t:hile the State DIIIV8r inteded t..lat: actual II&ISUian:nts 
be nde to shew cmpli.,.. ~th the regulatial, the u.s. EPA does oot 
coasftler ~ ngnJ.atim to be rel&WUE and ~ far use at the 
Res;ctenriaJ Al'elrl. l'D ldditim, tbare are other, pactical reascr.s 1141y 
_.!NIO&M!CS of zdD a thcl.'al eaiasi.als fmll 80il M:IUld not be an 
aptpdate inti.c:atar of cxmtalld.naats. Ac t:lle Residential Areas. tlam ~ 
ia the danirwnr radaD i.atcp of callCiml. If tlK:am is prab:ed at: a 
dlpth of an t!aa a few ~ below the gxtQil BUl'faca. it will 
J:adfCBCtiwJ.y dacay to a 80lid el~ aDl cease IIDVir.g thraJgh the soil 
befal:e l"d!iDJ tba ...race. sou ~. em tba atbar hand, will 
fild CQQtlldrarte at aiCb great£ dlpth, as M:IJld gillllll qrsure :tate 
IIIBU1III!!IJt8 Wddl paaeaate 8Dil dlptJ1s em the OEdar of seveml. feet. 

Cl:»118J.,.ly, u ...... fCC' ladeD ..s tbaRa •ssim mtas will not 
be C""'k:t.S cladag tiU napli- action. 

"' de Qr•el ..ViM s 
1bari1Ja.relate&t ~ ill tJie gamal ~ am 1'91lated in 40 en 
192.tl(d), ..w:~a....-: 

-op.•attcxw ••. IIIIU be CDdJCtai1D ada a _.aec • to provide ~ 
aaa-'>le .-"''IIICP ~ the .,.,.1 ~ .,.O.wlenr dces me ., 
--=~ 25 llllUz.- to .. tlln1e ba:ly, '75 IIUli.lala to the 
tbJmid. .. 2S lll11imll to .... atJJar CJI:9IID ol my ...... ~ the 
p~tc M a ~ ot ~ to d.- pJanwt d:l8dazge of 
Dd.tc:Kt1w ~. mbl·220 aal ita c&p ecs eo ~ed, to 
tbe pneewJ ~. • 

o.. lD till 911MPD1 -ua-& a1m am ngn1cm ill sectiaa. 
3l2.110caJ ot tJ-. DJfmJ• Mwfnt.,..rb• Odt, ttd.cb tat=-: 

•a all tt... C"GU •' cvtaw ~ !Wifcw:tiw IBDidal, a::luding 
m:bl, tb•w. lid tbeir JOCOYiii#;, tMcb -r be nl• a' to ~ 
gcse•aJ ..ua..& ill ~c:er. ~ ...-. air, aau. or 
eta.- -.u ~ ~c m a ca.~ ..... eft«ciw *- iD 
... •• ~ 25 ..U.UZ. (0.25 ...,. to tile 1IIID1a txxt, • .at a 
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carm:itted doSe equivalent in excess of 75 milliran (0. 75 rrSv) to 
the thyroid, and 25 milliran {0.25 rrSv) to any ot.t.er organ of any 
narber of the p.lblic . " 

* rnSv designates milliSievetts, a dose unit eqcal to 100 milli=en. 

~ither of the above regul.atioos is ~licable to r:.he Residential Areas, 
rut che U.S. EPA CCilSiders both to be relevant. 

Even t:.hough t.hS c:b:1e requi.rerents of 40 CFR 192.41 (d) and Section 
332.170(a) of the Illinois Mninistrative Code are relevant to the 
Residential Areas, there are practical reasaw 'Why pertotming dose 
assessment calculatiaw will not aid in . che identiticatia"l of 
contaminated propercies not otherwise detected :by the other discovery 
criteria. An cpemtiaBl. asSUTPticn for this respcn;e acticn is that 
where site puarreters such as imoor or rutdoor garma exposure rate I 
aJtdoor soil calCerlt:ta.tialS, or indoor radcn ani thorcn are elevated, 
dose is elevated proporticnal.ly. 'll1eret'ore, ha.vin3 specific doSe 
calcul.atioos is not afPitPrlate as it will nee provide useful 
infomatioo not already provided by other pazaneters. CclrlsEQuently I no 
separate dose assessrent: calo.llatioos will be ~red for this response 
action. 
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